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FOREWORD

In February 1995, four hypothermia fatalities occurred among soldiers
participating in U.S. Army Ranger training at Camp James E. Rudder, Eglin AFB,
Florida. This prompted the Ranger Training Brigade (RTB) to task the U.S. Army
Research Institute of Environmental Medicine (USARIEM) to review the Cold Weather
Immersion Limits Table for preventing hypothermia. Review and recommendation for
revision of this Table, which is used to guide cold weather training at Camp Rudder,
was completed early in 1996. The purpose of the present study was to confirm that
core temperatures of Ranger students did not fall to unsafe levels during swamp phase
training when the revised Cold Weather Immersion Limits guidelines were followed.
This report presents core temperatures from ten Ranger students participating in winter
swamp training at Camp Rudder, Eglin Air Force Base, Florida, during February of
1997. Unfortunately, the unusually warm weather during the study period precluded
collection of the data needed to validate the Immersion Limits Table. Thus, collection of
the physiologic data needed to validate the Table will resume in the winter of
1997/1998. This study provides important insights into (a) the magnitude of core
temperature fluctuation of soldiers during intensive training, (b) the performance
characteristics of the body core temperature monitoring system, and (c) new ways to
facilitate the management and interpretation of data. This research supports the
Warfighter Physiological Status Monitoring effort as well as new efforts by the

Dismounted Battlespace Battlelab to provide useful physiological status information to

commanders in future soldier systems.
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EXECUTIVE SUMMARY

In February 1997, ten Ranger students were studied during four days of swamp
phase training at Camp Rudder. Objective: to confirm that core temperatures during
swamp movements remain above 35.5°C (95.9°F) when the Ranger Cold Weather
Immersion Limits Table guidelines were followed. Methods: an accurate, unobtrusive,
lightweight (3 0z) Body Core Temperature Monitor (BCTM) and an FDA-approved
temperature pill were used to continuously measure and record core temperatures
during 96 hours of field training. A logbook of date, time, grid coordinates, water
temperature at the debarkation point, and immersion depth was kept. Weather data,
including river depth and water temperature, was obtained from automated weather
stations in the Ranger training area. Results: Due to the unusually warm weather
conditions (air temp. = 56 to 76°F) and limited immersion time, the data needed to
validate the Immersion Limits Table could not be collected. Nevertheless, the
volunteers exhibited a remarkably wide range of core temperatures. Average core
temperature ranged from 35.9°C (96.6°F) to 38.2°C (100.8°F), with individual values
ranging from 35.4°C (95.7°F) to 39.1°C (102.4°F). Recommendations: (a) return to

Camp Rudder next winter to continue effort to validate Cold Weather Immersion Limits
Table, (b) initiate similar studies of Mountain Phase of Ranger Training, (c) define
design of an improved BCTM capable of transmitting core temperature data to a data

collecting system that would warn when a soldier's temperature was outside safe limits.




INTRODUCTION

In response to a request in April 1995 from the Ranger Training Brigade (RTB),
the U.S. Army Research Institute of Environmental Medicine (USARIEM) evaluated and
revised the Cold Weather Immersion Limits Table used by the RTB to limit the amount
of time Ranger students can be immersed at various depths (ankle, knee, waist, neck)
and water temperatures. These revisions were based upon laboratory research and
mathematical modeling. The revised Table is based on predictions of the amount of
time that soldiers can be exposed to a given water temperature and depth without
incurring a core temperature of 35.5°C or less. The purpose of the present field study
at Camp Rudder was to initiate data collection to confirm that core temperatures of

Ranger students during swamp phase training remain above 35.5°C when Immersion

Table guidelines were followed.

METHODS

On 21 February 1997, the Ranger students in Class 3-97 at Camp Rudder, Eglin
Air Force Base, Florida, were briefed regarding the proposed research study. The fact
that participation in the study was voluntary was emphasized and the Ranger students
were encouraged to ask questions. The vélunteers who participated in this study gave
their free and informed consent. Investigators adhered to AR 70-25 and USAMRDC
Regulation 70-25 on Use of Volunteers in Research. About half of the class was
interested in participating in the study. From this group, fifteen volunteers from Charlie
Company were selected (ten test subjects and five backup subjects).

Each of the fifteen test volunteers read and signed the Volunteer Agreement
Affidavit after all their questions had been answered. The age, height, body weight,
and body fat % of each volunteer was determined. Percent body fat was calculated
from skinfolds thicknesses using standard methods (Durnin and Womersley, 1974).

The total weight of each volunteer, including the weight all clothing and equipment

carried, was also determined.




Body core temperatures of the volunteers were measured using a telemetry
temperature pill system described below. Core temperatures were measured
continuously over a 96 h period on training Days 12 through 15 (26 Feb to 1 Mar 1997)
when cold weather and training involving immersion were anticipated. On training Day
12, the four member USARIEM research team went to the field training sites with the
‘inwalker” Ranger Instructors. After ensuring that each test volunteer had swallowed a
temperature pill and had a Body Core Temperature Monitors (BCTM) attached to their
Load Bearing Equipment harness, the research team returned to Camp Rudder with the
‘outwalker” Ranger Instructors. On training Days 14 and 15 a similar rendezvous
routine was used to check that each volunteer's BCTM was receiving a signal from a
temperature pill. On the morning of training Day 16 the BCTMs were retrieved. In
addition, on training Days 12 through 15, the Camp Rudder Tactical Operations Center
(TOC) maintained a logbook of date, time, grid coordinates, water temperature at

debarkation, and immersion depths (ankle-knee-waist-chest-neck).

Body Core Temperature Monitoring.

The core temperatures of the study volunteers were measured by a telemetry
temperature pill system. This approach, in use for over a decade, provides a valid
measure of core temperature without the discomfort and inconvenience of a rectal or
esophageal probe. Each test volunteer swallowed a standard E DA-approved ingested
temperature telemetry pill (7/8" X 7/16") (CorTemp™, Human Technologies Inc., St.
Petersberg, Florida) and wore a small (3.5" X 2.25" X 1"), lightweight (3.2 0z) USARIEM
Body Core Temperature Monitor (BCTM). The temperature pill emits a 260 kHz signal
that varies with temperature. This signal is received, recorded, and stored by the
BCTM for subsequent retrieval and analysis.

Although no single definitive core temperature exists because of temperature
differences among sites in the body (Sawka et al., 1996), core temperatures measured
at the esophagus, rectum, and gastrointestinal tract are considered the most

scientifically legitimate representation. A close relationship among body core
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temperatures measured by esophageal probe, and rectal probe, and telemetry pill has
been shown during exercise in temperate and hot conditions (Fox et al., 1961; Kolka et
al., 1993; Sparling et al., 1993) as well as during cold conditions at rest and during
exercise (O’Brien et al., 1997).

Weather data collection

Three specialized automated weather stations installed by the Rangers along a
13 km section of the Yellow and Weaver Rivers were accessed via cell phone modem
every two hours and the data were recorded manually. In addition to the standard
weather sensors (air temperature, wind sp‘eed, solar load, relative humidity), these
stations have a river depth sensor and a water temperature sensor. The water
temperature sensor is immersed at 0.3 meters below the extreme low water level, thus
the depth measurement varies with river flood level. A fully automated data
communications link with these stations should be completed by mid-1997.

The MERCURY system at Camp Rudder is described in Appendix A.
MERCURY integrates human thermal strain prediction models with automated real-time
weather and terrain information resources to predict scenario-dependent exposure
limits in hot or cold environments and during cold water immersion. Physiological data

from this study will be used to evaluate the accuracy of MERCURY's predictive models.

| RESULTS
The average age, physical characteristics and the total load weight carried by the

ten Ranger student volunteers is shown in Table 1.

Table 1. Ranger student volunteer characteristics (10 volunteers)

Age Height Weight Body Load
(yn (in) (Ibs) Fat (Lbs)
(%)
Mean 24 71 172 13 97
SD 3 2 15 4 5




Range 20030 68to76 159t0199 8to18 90 to 104
N = 10; SD = Standard deviation

Geolocation

The grid coordinates of the Ranger student volunteers during training Days 12
to 15 are listed in Appendix B and shown on the Ranger Training Area Map (Fig. 1).
The volunteers moved in excess of 20 km during the 96 h study period. The Ranger
training during these four days consisted of simulated combat involving raids,

ambushes, boat movements, swamp movements, patrols, etc..

Weather and core temperature data

Historical data used to plan this study indicated that air and water temperatures
of about 7°C (45°F) and 13°C (55°F), respectively, could be expected. The weather
data and the corresponding core body temperature data for training Days 12 to 15 are
shown in the figures labeled Weather (Figs 2, 4, 6, and 8 for Days 12 to 15,

respectively) and average core temperature (Figs. 3, 5, 7, and 9 for Days 12 to 15,

respectively).

Table 2. Air and water temperature ranges for training Days 12 to 15.

Air Temperature (°F) Water Temperature (°F)
Day 12 56 to 70 56 to 63
Day 13 68 to 78 ' 60 to 66
Day 14 67 to 74 64 to 68
Day 15 68-76 64 to 68

The weather data plots show relative humidity, air temperature, water
temperature, and solar radiation. Wind speed was near zero. During the four study

days, relative humidity was near 100% and air temperatures were unusually high.
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Cloud cover limited solar radiation on training Day 14.

The plots of average core temperature show both the average and the range
(minima and maxima) of core temperatures for the Ranger students during the four
study days. The plots of average core temperature also include numbers
corresponding to the Ranger Training Area map and the list of waypoints in Appendix
B. Ranger student immersion was limited to about 70 minutes on training Day 12
(Figure 3) and for about 60 min on Day 15 (Fig. 9). Scheduled immersion training was
cancelled when heavy fog prevented the medical evacuation helicopters from flying, as

required by the Camp Rudder standard operating proceedures.

DISCUSSION

The compact, lightweight BCTM/temperature pill system was able to collect core
temperature data with little or no impact on training. A circadian pattern in core
temperature was evident, with higher core temperatures during the day and lower
temperatures at night. Core temperature nadirs generally corresponded to times the
Ranger students were in their patrol bases.

Due to the unusually warm weather conditions, and cancellation of the majority
of training involving immersion, the data needed to validate the Immersion Limits Table
could not be collected. Ranger student water immersion training was limited to training
Days 12 and 15. The transient decrease in core temperature on Day 12 at about 1500
h appeared to be associated with knee/waist deep immersion in 58°F water for about
70 min.

Even with moderate weather conditions, a remarkably wide range of core
temperatures were evident. Mean core temperature ranged from 35.9°C (96.6°F) to
38.2°C (100.8°F), with individual values ranging from 35.4°C (95.7°F) to 39.1°C
(102.4°F). Further collection of this type of physiologic data should lead to better
predictive models and better risk management for the individual soldier exposed to

extreme environmental conditions.




RECOMMENDATIONS
° Resume collection of the physiologic data needed to validate the Cold Weather

Immersion Limits Table in the winter of 1997/1998.

° Develop and test an "exposure table" for air similar in philosophy to the
Immersion Limits Table. This new table could be used in all phases of Ranger

training.

° Initiate effort to use weather and physiologic status monitoring capabilities to

study Ranger students participating in Mountain Phase of Ranger Training.

° Define the design and performance characteristics of the next generation BCTM
capable of transmitting core temperature data to a data collecting system that
would analyze it and provide warning when a soldier's temperature drops to a

certain level.



REFERENCES
Durnin J.V.G.A,, and J. Womersley. Body fat assessed from total body density and its
estimation from skinfolds thickness: measurements on 481 men and women aged from
16 to 72 years. Brit. J. Nutr. 32:77-97, 1974.

Fox, R.H., R. Goldsmith, and H.S. Wolff. The use of a radio pill to measure deep body
temperature. J. Physiol. (Lond.) 160:22-23, 1961.

Kolka, M.A., M.D. Quigley, L.A. Blanchard, D.A. Toyota, and L.A. Stephenson.
Validation of a temperature telemetry system during moderate and strenuous exercise.
J. Therm. Biol. 18:203-310, 1993.

O'Brien, C., R.W. Hoyt, M.J. Buller, J. W. Castellani, and A.J. Young. A telemetry
system for measuring core temperatures duirng active heating and cooling. 1997 (in

preparation).

Sawka, M.N., C.B. Wenger, and K.B. Pandolf. Thermoregulatory responses to acute

exercise-heat stress acclimation. In: Handbook of Physiology. Section 4:

Environmental Physiology. C.M. Blatteis and M.J. Fregley, Eds., New York: Oxford

University Press for the American Physiological Society, Chapter 9, 157-185.

Sparling, P.B., T.K. Snow, M.L. Millard-Stafford. Monitoring core temperature during
exercise: ingestible sensor vs. rectal thermistor. Aviat. Space Environ. Med. 64:760-
763, 1993.




Br B 3 T, T
rlasds

&

3 fobosl
WLt W N
K4 3 ¥ ~R

¥ "ﬂe&#‘ x 4 ERCY
‘l‘ ) £

M

0 ot
b YIS

;‘-;/,)//Z ¥

2D
iy
g

WP

iz
Ak 4{\".
'+‘ DAt

3 RANGER TRAINING ARE

v} .
ths <
.,

5
“

ines).

Figuré 1. Ranger Training Area, Eglin Air Force Bése, Florida (500 m grid squares, 10 m contour |

Numbers correpond to waypoints listed in Appendix B. 500

y
Vr

g




(#eyuaiyey)

71 Ae( 10§ (uIIAl pue ‘xeJ “8e1aAy) saanjesaduwa ], Apog 9100) PUE IIYIBIAA 7 InS1y]

feq jo awil
006 00:9 00°¢ 00:0 00:Le 00-81 00:61 00-Zl 006
Ge
daa( siepm / oauy
18)EM H8G uoISIaWwWy
Vilml]
1
N ]
"E? /> \/\/\/,\/\/\sl/j ’ ‘{,\} ) ] - 9¢
- /f I
! 1
P ' P
" /{3 L\\,?.r\t /2;%\.///;) : i Z£,<Lz/)>\\ Je
suiodAepy X ;(\% ! 8¢
oL + sanje A WNWIUI %9 WNWIXep
aimesadwa] Apog @ L *9 Xg By| Xg Xg X
201 68
sainjesadwa] Apog a109
feqg jo awi]
006 009 00:€ 00:0 00-12 006
(4) @injesadwa] s9)Ep —O— oy
(3) ainjeradway sy ——
(%) Apiiuny aAge@y- - - - - -
4 . ‘ - 05
S (01 x ZW/M) uonelpey Je|os & :
28 oet 7
T o
B = N N _ ainjesadwa J9jBAN o&
m" s 0T e 0 O PR | et D — A 09
= o ~
S m 0S T
T8 o9l ainjesadway 11y \\\6\\\\#/0
< P S | e % —~
ot T M ¢ 0z
X &
=
~ 08 T e Tl
06 a_EEnmbzmmz‘ — - S 08
OO—‘F ............ -....-.....--..:x.g ........................................ - R

Jayjeapp

(epesbrua))
ainjesadwa) Apog

(payuaiyey) ainjesadwa)

1ajep pue a1y

10



(neyuaiyes)

(01 X gwjpn) uonelpey Jejog

€1 Ae( 10) (‘UIfA] pue "XeJA 98eI0AY) soanjerddwd I, Apog 9100 pue JYIBIAA € 2an31]

Keq jo aw)
006 009 00'¢ 00:0 00:1¢ 00:81 00:61 oociL 006
G6 i 1>
sjujodAepy M
96 + san[eA WNWIUI 3 WNWIXEN ——
q | > ainjessdws] Apog @
, ] A
16 T . 9€
, A8
B<
86 T o 4
___: ‘“g :\f\\/‘s\‘/ ? i} | Nﬂ _..m' m
66 N WA ™ g8
Q=
e 8
7\%7\/ {S? T E
004 ®
v _6? : >/>§Q ng 8¢
oL T k
er By L 4! LY X0l L 8
20l ¢t L 6¢
sainjeladwa] Apog 3109
Aeq jo awi]
006 009 00:¢ 00:0 00:1¢e 00:81 00:SL 00:¢i 006
0 = _
o1 + (%) Aupiuny eAgeiRY - - - - - -
(4) aimesadwa] sy —¢—
U (4) aumesadwa] Jojepy —S -
2 oc+ (01 X ZUyM) uonEIPEY JEIOS & 3
o T
= 1 e .
s o aineledwa ] JaEM ) ~ 8 =
=X - S———— O 09 g 2
£ 05+ u\l\i\l\\mw\\\lo O & © © & o] i
5 S
& o1 55
g 09 = 8
S 0L T ¢ T * 0/ o 5
~— (]
08 ainjesadwal) iy v/ ,\\\(0\ <
06 e 08

0oL -

Joyjeapn

11



#1 Ae( 10 ("UWIIA] pUB "XBJA] ©98eI9AY) saanjerdduwd I, Apog 3100 PUB JIIYIBIAA :§ 2an31]

Aeq jo awn)
006 00:9 0o 00-0 00°L¢ 00:81 00:G} oozt 006
G6 GE
96 T §\§z ' sjujodAepy M
32? ol \iﬁ/ y\; SaN|BA WU @ WNWIXeN —— ot
L6 T Y g AW ainjesedwa] Apog @
e
=
3 I %}//\ -~ AN 1 2 %i\?z_‘, ’e
Z 661 : L /\3)\ 2\.\ Y
ool + /.f \&/\f\/\!
— A\ ", o
ol //\\ WY
® 0 L Y X gy LA % 9l
20l ¢ 6
sainjesadwa ] Apog 2109
Aeq jo awi]
006 00:9 00-€ 000 00:12 00:81 00:91 00:¢1 006
0 . oy
0T (%) AUpIWNH BARE[RY - - - - - -
n% 0C (4) aunjeradwsa | 1olepp—S— 05
) W oc + (4) ainjesadws] sy —O—
28 (01 X ZW/\) uOHEIPEY JEJOS i
Q< O
B M ainjesodwatIPIep 09
g1 . i S
33 L Q—0 o 1O L LIRS ERTY o SR N o B B 4 O g
MW%;
3 e . -
N 0L
x R 0LT ] o
4
2 QEmeQEmH Iy ——————
S ow 4
06 T ... Aypiwny méﬂ_om ] 08
00l + T O RPN AP el I R U RN

Jayjespn

(epeibnuag)
ainjesadwaj Apog

(3royuaayey) aunjesadwaj

191 B 1Y

12



ST Ae(] 10§ (Ul put ‘XBJA] 98E19AY) soanjesadwd ], Apog 9100 PUE JIYIBIAN S oINS

Aeq jo awi]
00°6 00-9 00:¢ 00:0 00'ie 00:81 00:G1 0o¢i 00:6
_ . g
dgaq Jsiem
/ J81em Mmm uoisiaLuLLf
LA A Py .
1 ]
| . ik ! og
x/(\ﬂ 1 '
' g
5 o f. ! i 5&
s ! 8 =
w 7/\ \ | ] // 1 s .Wo m
o T
WM /\/\ r/\.r\f}\{ m m
= g
0ot + sjulodAepy B \,\/\//.Ze\/ | f 3
SON|BA WNWIUIW 3 WNWIXEN st 5«52 A 8e
(O ainjesadwa ) Apog @
x /2 H 9c MGz Wy H €2 Rz W7
20l ¢ "
sainjesadwa] Apog alon -
—
Aeq jo awn}
006 009 00-€ 00:0 0012 00:8} 006Gl 00:¢i 00:6
= . 14 ﬁ
0 i (%) AupiunH anejy - - - - - - 0
o1 + (4) aumjesedwa] Iy —@— ,
(4) a2injeredwa] Joyepy —S— |
wn 0¢ » 06 o4 i
e (01 x zwyan) uonelpey Jejos ¢ o
D 0 s e+ 3
m_ o 0¢ K
o
D e m >
o + o 2
a5 ov 09 & o
o T c
SE o5 o—| w3
5 ainjesadwa] Jajepn QO o &
28 ot © O o N o o 0 55
M 4 > —— 7 hd DA =
& o I R S
S gt /| ..........
06 T RPN oATeey . - - — [Tt S
00k~ T e

Jayjeapy




APPENDIX A
Description of MERCURY system

MERCURY integrates a suite of human thermal strain prediction models with

automated real-time weather and terrain information resources. Current models predict
scenario-dependent exposure limits in hot or cold environments and during cold water
immersion. In June 1996 a test bed system was installed at the U.S. Army Ranger
training facilities at Camp Rudder, Eglin Air Force Base, Florida. The MERCURY-
Ranger Test Bed system uses the existing network resources and automated weather
data acquisition infrastructure at Eglin to obtain required predictive model inputs such
as air temperature, humidity, wind speed, solar radiation and, in the near future for the
cold immersion model, water temperature and depth. Using standard Internet
connections between MERCURY and Eglin’s Range Automated Weather Stations
(RAWS) base station computer, weather data from seven to ten RAWS stations are
automatically ingested at hourly intervals. These geo-located weather data sets are
then interpolated in the context of Digital Topographic Elevation Data (DTED) to provide
gridded weather information at 1 km spatial resolution across a 100 by 100 kilometer
Eglin area window. Individual weather parameters or predictive model outputs are then
displayed over a DTED greyscale image as simple color-coded overlay products. The
test bed is used to validate methods needed to extend this capability to operational
seﬁingé.

'Key Features of the MERCURY - Ranger Test Bed (as of 01/24/97)

* Automatic hourly update of weather information from 7 stations in the Eglin region

* Automatic spreading of weather data across the 100 X 100 km Eglin area using
objective and heuristic methods _

* Display of derived weather data for any location in the Eglin field by point and click

* Display of individual weather station data by point and click on station icon

* Automatic archiving/indexing of all weather data with point and click access/analysis
* Automatic logging of communications faults/errors

* Area zoom

14




* Point and click geolocation in Latitude/Longitude or UTM coordinates

* Point and click color hard copy production on color laserjet printer

* Point and click selection of physiological models:

Description of MERCURY system (cont.)

Heat Strain

* User Input. Height, Weight, Acclimatization Days, Hydration status (5 Categories),
Work Load (4 Categories), Clothing Type (5 categories)

* Output. DTED Color Overlays of Casualty Risk, Optimal Work/Rest Cycle Time,
Maximum  Safe Work Time, Hourly Drinking Water Requirements

Cold Survival Time

* User Input: Height, Weight, Body Fat, Clothing Insulation, Mission Time
* Output. DTED Color Overlay of Survival Time (Time to Tre=30.0°C)

Cold Immersion

* User Input: Height, Weight, Body Fat, Age, Metabolic Reserve, Mission Time, Walking

Speed, Total Load, Terrain Type and Grade, Clothing Type, Wetness of Non-Immersed
Clothing

* Output: River Sensor Location Color Coded Icon (Based on Mission Duration and

Predicted Time to Tre=35.5°C)

The current suite of physiological models in MERCURY employs the following
common risk representation color codes for the catagorized output: Green = Low Risk,
Amber = Moderate Risk, Red = High Risk
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APPENDIX B. Charlie Company tracking point on training days 12 to 15 (26 Feb to 1
Mar 1997), Camp Rudder, Florida. Each 24 h day is defined as 0900 to 0900h. The
tracking points correspond to those in the Body Temperature Figures.

TRAINING TRACKING TIME GRID
DAY/DATE POINT COORDINATES
Day 12 (26 Feb 97) 1 0936 EJ 261927
2 1330 EJ 204897
3 1419 EJ 198893
4 1530 EJ 200887
5 1700 EJ 215881
6 1900 EJ 229888
7 2100 EJ 218879
Day 13 (27 Feb 97) 8 1710 EJ 217879
9 1800 EJ 220876
10 2000 EJ 212867
11 2200 EJ 196852
12 2400 EJ 180849
13 0200 EJ 160844
14 0400 EJ 160844
15 0600 EJ 160844
Day 14 (28 Feb 97) 16 1500 EJ 148839
17 1700 EJ 126813
18 1900 EJ 094797
19 2100 EJ 094797
20 2235 EJ 097824
Day 15 (1 Mar 97) 21 1530 EJ 062812
22 1630 EJ 069809
23 1800 EJ 065782
24 1900 EJ 065782
25 2000 EJ 065782
26 2100 EJ 065782
27 2200 EJ 06578

16



DISTRIBUTION LIST
2 Copies to:

Defense Technical Information Center
8725 John J. Kingman Road, STE 0944
Fort Belvoir, VA 22060-6218

Office of the Assistant Secretary of Defense (Health Affairs)
ATTN: Medical Readiness, Pentagon
Washington DC 20301-0103

Commander

US Army Medical Research and Materiel Command
ATTN: MCMR-OP

Fort Detrick MD 21702-5012

Commander

U.S. Army Medical Research and Materiel Command
ATTN: MCMR-PLC

Fort Detrick MD 21702-5012

Commander

U.S. Army Medical Research and Materiel Command
ATTN: MCMR-PLE

Fort Detrick MD 21702-5012

Commandant

Army Medical Department Center and School
ATTN: HSMC-FR, Bldg. 2840

Fort Sam Houston TX 78236

1 Copy to:

Commander

Ranger Training Brigade

United States Army Infantry School
Ft. Benning, GA 31905-5430

Commander

6th Ranger Training Battalion
Camp James E. Rudder
Eglin AFB, FL 32542

Deputy Director for Medical Readiness, Joint Chiefs of Staff, J4
ATTN: J4-MRD

4000 Joint Staff, Pentagon

Washington DC 20318-4000

17




HQDA

Assistant Secretary of the Army
(Research, Development and Acquisition)

ATTN: SARD-TM, Pentagon

Washington DC 20316-0103

HQDA

Office of the Surgeon General

Assistant Surgeon General

ATTN: DASG-RDZ/Executive Assistant Surgeon General
Room 3E368, Pentagon

Washington DC 20310-2300

HQDA

Office of the Surgeon General
ATTN: DASG-ZA

5109 Leesburg Pike

Falls Church VA 22041-3258

HQDA

Office of the Surgeon General
ATTN: DASG-DB

5109 Leesburg Pike

Falls Church VA 22041-3258

HQDA

Office of the Surgeon General
ATTN: DASG-MS

5109 Leesburg Pike

Falls Church VA 22041-3258

HQDA

Office of the Surgeon General
Preventive Medicine Consultant
ATTN: SGPS-PSP

5109 Leesburg Pike

Falls Church VA 22041-3258

Uniformed Services University of the Héalth Sciences
4301 Jones Bridge Road
Bethesda MD 20814-4799

Uniformed Services University of the Health Sciences
ATTN: Department of Preventative Medicine

4301 Jones Bridge Road

Bethesda MD 20814-4799

18




Commandant

Army Medical Department Center & School
ATTN: Chief Librarian Stimson Library
Bldg 2840, Room 106

Fort Sam Houston TX 78234-6100

Commandant

Army Medical Department Center & School
ATTN: Director of Combat Development
Fort Sam Houston TX 78234-6100

Commander

U.S. Army Aeromedical Research Laboratory
ATTN: MCMR-UAX-SI

Fort Rucker AL 36362-5292

Commander

U.S. Army Medical Research Institute of Chemical Defense
ATTN: MCMR-UVZ

Aberdeen Proving Ground MD 21010-5425

Commander

U.S. Army Medical Materiel Development Activity
ATTN: MCMR-UMZ

Fort Detrick MD 21702-5009

Commander

U.S. Army Institute of Surgical Research
ATTN: MCMR-USZ

Fort Sam Houston TX 78234-5012

Commander

U.S. Army Medical Research Institute of Infectious Diseases
ATTN: MCMR-UIZ-A

Fort Detrick MD 21702-5011

Director

Walter Reed Army Institute of Research

ATTN: MCMR-UWZ-C (Director for Research Management)
Washington DC 20307-5100

Commander

U.S. Army Soldier's Systems Command
ATTN: ANSSC-CG

Natick MA 01760-5000

19




Commander

U.S. Army Natick Research, Development & Engineering Center
ATTN: SSCNC-Z

Natick MA 01760-5000

Commander

U.S. Army Natick Research, Development & Engineering Center
ATTN: SSCNC-T

Natick MA 01760-5002

Commander

U.S. Army Natick Research, Development & Engineering Center
ATTN: SSCNC-S-IMI

Natick MA 01760-5040

Commander

U.S. Army Natick Research, Development & Engineering Center
ATTN: SSCNC-TM

U.S. Marine Corps Representative

Natick MA 01769-5004

Commander

U.S. Army Research Institute for Behavioral Sciences
5001 Eisenhower Avenue

Alexandria VA 22333-5600

Commander

U.S. Army Training and Doctrine Command
Office of the Surgeon

ATTN: ATMD

Fort Monroe VA 23651-5000

Commander
U.S. Army Center for Health Promotion and Preventative Medicine
Aberdeen Proving Ground MD 21010-5422

Director, Biological Sciences Division
Office of Naval Research - Code 141
800 N. Quincy Street
Arlington VA 22217

Commanding Officer

Naval Medical Research & Development Command
NNMC/Bldg 1

Bethesda MD 20889-5044




Commanding Officer

U.S. Navy Clothing & Textile Research Facility
ATTN: NCTRF-01, Bldg 86

Natick MA 01760-5000

Commanding Officer

Navy Environmental Health Center
2510 Walmer Avenue

Norfolk VA 23513-2617

Commanding Officer

Naval Aerospace Medical Institute (Code 32)
Naval Air Station

Pensacola FL. 32508-5600

Commanding Officer
Naval Medical Research Institute
Bethesda MD 20889

Commanding Officer

Naval Health Research Center
P.O. Box 85122

San Diego CA 92138-9174

Commander
Armstrong Medical Research Laboratory
Wright-Patterson Air Force Base OH 45433

U.S. Airforce Aeromedical Library
Document Services Section

2511 Kennedy Circle

Brooks Air Force Base TX 78235-5122

Commander
USAF School of Aerospace Medicine
Brooks Air Force Base TX 78235-5000

Director

U.S. Army Research Laboratory

Human Research & Engineering Directorate
Aberdeen Proving Ground MD 21005-5001

Commander

U.S. Army Military History Institute

ATTN: Chief, Historical Reference Branch
Carlisle Barracks

Carlisle PA 17013-5008




U.S. Army Biomedical R&D Representative for Science
and Technology Center, Far East

ATTN: AMC-S&T, FE Unit 45015

APO AP 96343-5015

Director

Defence and Civil Institute of Environmental Medicine
1133 Sheppard Avenue W.

P.O. Box 200

Downsview, Ontario Canada M3M 3B9

Department of National Defence, CANADA

Defence Research Establishment Ottawa

ATTN: Head Physiology Group

Environmental Protection Section, Protective Sciences Division
Ottawa, Ontario Canada K1A 0Z4

Head, Environmental Physiology Section

Defence and Civil Institute of Environmental Medicine
1133 Sheppard Avenue W.

P.O. Box 200

Downsview, Ontario Canada M3M 3B9

National Defence Headquarters, CANADA
ATTN: Research and Development Branch
Human Performance Directorate

305 Rideau Street

Ottawa Ontario Canada K1AOK2

22




